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We created and are constantly updating the Orion Spiral Arm CAtalogue (OS-
ACA) for stars with known coordinates, parallaxes, proper motions and radial
velocities. It is shown that there is an effect of contraction appearing in motion
of giants of A0–A5 spectral classes which attains a value of K = −13 ± 2 km
s−1 kpc−1. We try to link this effect to the periodic structure of residual veloc-
ity field of stars in the solar neighborhood, which is caused by spiral density waves.
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In the frame of Ogorodnikov-Milne model the presence of negative K-effect
means that the star system being considered is found in the state of con-
traction. The negative K-effect of value −(1 ÷ 7) km s−1 kpc−1 was found
in the motion of OB stars by Ferna´ndez et al. [1], Bobylev [2], Rybka [3].
At present, the nature of this phenomenon is not completely clear. There
are different hypotheses: this effect is connected with specific measurements
of star radial velocities [4], or with the influence of the bar in the Galactic
centre [4], or with the influence of the spiral structure [5].
The goal of this work is to establish the connection of the negative K-
effect with the periodicity of star’s velocity field caused by the spiral struc-
ture.
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The database used here represents the radial velocities of stars collected
from more than 1400 bibliographical sources. They are reduced to a single
system of radial velocities of 854 standard stars from the list formed by us.
This allowed us to calculate weighted-mean radial velocities with a median
accuracy of ±1 km s−1 for more than 25 000 Hipparcos stars located in
the Orion Arm region. Together with other characteristics, these values are
represented in the form of a constantly updated database and the Orion
Spiral Arm Catalogue (OSACA) [6,7]).
We used 1269 stars of A0–A5 spectral classes with B−V≤ 0.2. Stars
of only I, II and III luminosity classes are included into this sample. How-
ever, the basic part of the sample consists of OSACA stars, without any
notification of the luminosity class. All selected stars belong to the distance
interval r = 0.1 − 0.6 kpc. The velocities of the stars were corrected for the
common Galactic rotation with Oort constants A = 13.7 km s−1 kpc−1 and
B = −12.9 km s−1 kpc−1 [2].
As a result, the following values of solar peculiar velocity were found:
u⊙ = 10.2± 0.4 km s
−1, v⊙ = 10.9± 0.4 km s
−1, w⊙ = 6.6± 0.4 km s
−1.
The roots of the deformation tensor are (λ1, λ2, λ3) = (3.5,−29.3,−3.5) km
s−1 kpc−1, and their errors are approximately 3 km s−1 kpc−1. Let one of the
roots (λ3) be zero, and consider only the x− y plane. We take into account
that (∂VR/∂R)R◦ = λ1, (VR/R)R◦ = λ2, where R is the distance from the
kinematic centre, which is unknown. Using the relations K + C = 4± 3 km
s−1 kpc−1, K−C = −29±3 km s−1 kpc−1,we can evaluate the typical resid-
ual velocity of stars as (K − C) · r = −5.4 ± 0.6 km s−1. Contraction takes
place along the axis in the direction 12− 192◦.
To take into account the spiral structure, we have used the following
parameters found in work by Mel′nik et al. [8]: fR = 6.6 km s
−1, fθ = 1.8 km
s−1, φR = 38
◦, φθ = −33
◦, λ = 2 kpc at R◦ = 7.1 kpc and i = 6
◦.
For these parameters we found that u⊙ = 4.2± 0.5 km s
−1, v⊙ = 11.0±
0.5 km s−1, w⊙ = 6.7± 0.5 km s
−1. The roots of the deformation tensor are
(λ1, λ2, λ3)=(2.0,−33.5,−3.9) km s
−1 kpc−1, and K = −15.9 ± 2.2 km s−1
kpc−1.
For the second case we have used the spiral structure parameters found in
the work by Popova and Loktin [9]: fR = −3.97 km s
−1 and fθ = 13.27 km
s−1, at R◦ = 8.3 kpc and i = 21.5
◦. Our results are as follows: u⊙ =
8.6 ± 0.5 km s−1, v⊙ = −1.3 ± 0.5 km s
−1 and w⊙ = 6.7 ± 0.5 km s
−1.
The roots of the deformation tensor are (λ1, λ2, λ3) =(5.4,−29.8,−3.5) km
s−1 kpc−1, and K = −12.1 ± 2.2 km s−1 kpc−1. A comparison of these
two results shows that the negative K-effect exists in the both the cases
considered.
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